Endarteriectoiiny is an operation originally proposed by Dos Santos in which a thrombus and the portion of the arterial wall to which it is attached are removed and the lumen of the artery re-established. The technic of this operation is described. Case histories of several patients illustrating the results which the authors have obtained are presented.
FUNDAMENTALS OF ENDARTERIECTOMY
This new technic is based on anatomic, physiologic and pathologic considerations."
Anatomic Basis. The existence of a plane of cleavage between the endothelium and tunica media of arteries is the anatomic basis of endarteriectomy.
The separation of the endothelium from the subendothelium of arteries is strictly histologic, since no macroscopic differentiation There is a false plane of cleavage between the endothelium and the clot, but the true and best cleavage planes may be found (1) at the tunica intima, (2) in the subendothelium, (3) between the tunica intima and the elastica interna and (4) beyond the elastica interna, in the tunica media. (See fig. 1 , after Arnulf.) Physiologic Basis. Many factors play a role in the very complex mechanism of blood coagulation. In accordance with accepted facts, three factors are considered to contribute to intravascular coagulation: (1) slowing of circulation, (2) increased tendency to clotting and (3) injury to the intima.
When endarteriectomy is performed, the new canal through which the blood runs has a rough surface, thus favoring thrombus formation, but experience has shown that the blood continues to flow without clotting, provided that sufficient anticoagulant substances, such as heparin and dicumarol, are administered.
Pathologic Basis. Arteritis usually begins, from an anatomicopathologic point of view, at the tunica intima, regardless of the etiologic agent. It generally begins to affect this inner coat, except in Monckeberg's arteriosclerosis, where the tunica media is the one undergoing change. The arterial lesion, beginning in the intima, passes through several stages from proliferation through fibrosis, mucoid, hyalin It is necessary to study the whole length of the affected artery and its branches. This is effected by means of various arteriographic studies for the purpose of checking the patency of the distal segments, as well as the existence of other obliterated segments. These data must be considered, for they influence the anatomic and functional postoperative results.
The ideal indication is in arteritis of large vessels, especially when occlusion or marked narrowing is limited and the segment distal to the obliterated zone is patent. When thrombosis involves a long segment of an artery, the operation may be performed, but a complete restitution of flow will probably not be obtained as a result. However, an improved circulation through the vessels of the limb will be brought about by the opening up of many collateral arteries, since these tend to keep their patency for a longer time than the main trunks.
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Fiees. 1. Planes of cleavage in endarteriectomy (after Arnulf).
The extent of the arterial lesion is also of great importance. The most favorable results are obtained by operating on arteries whose walls are still soft and elastic, rather than on those whose walls are hardened by calcium or atheromatous infiltration. ANESTHESIA A choice may be made from the types of anesthesia that produce sympathetic block, such as, spinal or epidural for the lower extremity, or brachial plexus block for the upper extremity. The general condition of the patient \ r 7f 39bjL yX, Z to f,: (c e ( X tM. should determine the cholie of the anesthetic to be used.
OPERATIVE TECHNIC (FIGS. 2 and 3)
The patient's position, the incision anid the exposure of the vessel will vary in accordance with the location of the obstructed arterv. Once the artery is exposed, the extent of the thrombus is determined by palpation or by puncture. The Oscillometric readings are now as follows: thigh 2; leg 1.5; and foot 1.
Case 2. S. G., a 53 year old white man, was admitted to the University Hospital with the following history: Two and a half years before admission he had felt a sudden pain in the right iliac fossa, accompanied by nausea, vomiting and coldness of the right leg. Gangrene, which soon appeared, necessitated the amputation of the leg at the middle third of the thigh. Three months later, he began to feel pain, coldness of the fingers and numbness of his NCNEZ, IMILANfRS AND IGO67 left hand, which became progressively paler. In November, 1949, he underwent another episode, with pain in the left leg, together with coldness and numbness followed by intermittent claudication, absence of pain in the whole left leg and decrease of temperature. Oscillometric readings were 0 from the femoral artery down. Aortography ( fig. 6) iliac arteries. Arteriographic studies were made in the femoral artery in the direction of, and also contrary to, the blood stream, thus determining the exact location of the thrombus and patency of the segment distal to the thrombosed zone.
Endarteriectomy was performed on Jan. 26, 1950. A thrombus, together with the tunica intima, was removed from the terminal portion of the aorta and both common iliac arteries ( fig. 7) . Histologic study of the removed specimen revealed crystals of cholesterol, hyalinized clots, fragments of intima, atheroma and elastoid intima.
Postoperative course: Heparin and dicumarol were administered after the scheme outlined in case 1.
The pulse at femoral, popliteal, and posterior tibial arteries reappeared and the temperature of the limb increased. The patient died five days after operation.
Necropsy showed a large retroperitoneal hematoma and massive atelectasis of left lung caused by blood clots in the bronchi. Prothrombin time one FIG. 9. Postoperative arteriography of case 3 in which may be observed the complete occlusion of the principal trunk of the femoral artery and the notable increase in the number of collateral arterial branches.
hour prior the death was 20 per cent of normal. Clotting time was normal. This suggests that death was due to pulmonary embolism and retroperitoneal hemorrhage caused by a small leakage at the line of suture in the artery.
Case 3. J. V. Y., a 65 year old white man, was admitted to the University Hospital, March 16, 1950. His previous history revealed intermittent claudication and coldness of the left leg of three years' duration with gangrene of the second and third toes which necessitated amputation.
On admission he had intermittent claudication 6ENDARTERIECTOMY and coldness and burning pain in a necrotic ulcer at the stump of the amputated third toe. The femoral pulse was present, but no popliteal, posterior tibial and dorsalis pedis arterial pulses were found. Oscillometric readings were: thigh, upper third, 3; thigh, middle third, 3; thigh, lower third, 2; leg, 0; and foot, 0. Arteriographic study showed a complete obstruction of the femoral artery in its middle third with typical arteriosclerotic lesions ( fig. 8) fig. 9) .
Case 4. U. A. T., a 60 year old white man, was admitted to the University Hospital, April 3, 1950. Two months before he had felt rest pain in the left foot and also intermittent claudication in the left leg which made it impossible for him to walk one block. Physical examination revealed a decrease in temperature of the leg and in the amplitude of the femoral pulse, with absence of pulse from the posterior tibial, popliteal and dorsalis pedis arteries. Arteriographic study showed diminished caliber of the femoral artery in its upper and middle third with notches typical of arteriosclerosis ( fig. 10) .
Endarteriectomy was performed on April 18, 1950, with excision of a thrombus 18 em. long. Postoperative course: after reconstruction of the artery and removal of temporary hemostatic clamps, inspection and palpation showed the existence of pulse waves in the major branches immediately distal to the suture. The pulses of the posterior tibial, popliteal and dorsalis pedis arteries have not reappeared. Arteriography was not performed in this patient after surgery. At the present time, nine months after operation, all previous signs and symptoms have disappeared. SUMMARY 1. Our patients upon whom endarteriectomy was performed are presented. In one a good anatomic result was obtained; in two good functional results were obtained; and one patient died after operation.
2. In arterial curettage, the thrombus is excised together with the endothelium and sometimes part of the muscular coats. It is impossible to determine the precise plane of cleavage during the operation.
3. The best results are obtained in arteritis of main arterial trunks, especially if the obstruction is limited in length and is accompanied by patency of the distal segments of the artery. This operation may be performed in patients with extensive lesions since it achieves noticeable improvement in the circulation of the diseased limb by reopening new arterial channels.
4. Arteriographic study is necessary to determine the exact location of the obstruction and the patency of the distal segments.
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5. Anticoagulant therapy, properly used, is essential in obtaining satisfactory results.
